Cyclohexane produces behavioral deficits associated with astrogliosis and microglial reactivity in the adult hippocampus mouse brain.
Cyclohexane is a volatile substance that has been utilized as a safe substitute of several organic solvents in diverse industrial processes, such as adhesives, paints, paint thinners, fingernail polish, lacquers, and rubber industry. A number of these commercial products are ordinarily used as inhaled drugs. However, it is not well known whether cyclohexane has noxious effects in the central nervous system. The aim of this study was to analyze the effects of cyclohexane inhalation on motor behavior, spatial memory, and reactive gliosis in the hippocampus of adult mice. We used a model that mimics recreational drug use in male Balb/C mice (P60), divided into two groups: controls and the cyclohexane group (exposed to 9,000 ppm of cyclohexane for 30 days). Both groups were then evaluated with a functional observational battery (FOB) and the Morris water maze (MWM). Furthermore, the relative expression of AP endonuclease 1 (APE1), and the number of astrocytes (GFAP+ cells) and microglia (Iba1+ cells) were quantified in the hippocampal CA1 and CA3 areas. Our findings indicated that cyclohexane produced severe functional deficits during a recreational exposure as assessed by the FOB. The MWM did not show statistically significant changes in the acquisition and retention of spatial memory. Remarkably, a significant increase in the number of astrocytes and microglia cells, as well as in the cytoplasmic processes of these cells were observed in the hippocampal CA1 and CA3 areas of cyclohexane-exposed mice. This cellular response was associated with an increase in the expression of APE1 in the same brain regions. In summary, cyclohexane exposure produces functional deficits that are associated with an important increase in the APE1 expression as well as the number of astrocytes and microglia cells and their cytoplasmic complexity in the CA1 and CA3 regions of the adult hippocampus.